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RECENT ADVANCES CHEMISTRY 


Dr. SAMUEL SCHOOL CHEMISTRY, UNIVERSITY 
MINNESOTA 


lecture delivered before the Minnesota Chapter. Reprinted per- 
mission from Minnesota Chats’’ 


reviewing the progress Chemistry during the remarkable de- 
velopment the physical sciences the 20th century, one con- 
tinually reminded that science self-contained. Especially be- 
tween chemistry and physics the boundaries the region atomic 
and molecular structures are intermingled that well-nigh im- 
somewhat easier attempt classify the contributor than his con- 
tributions. 

date the beginning the new era from the digcovery 
rays Roentgen 1895, begin with subject which the 
theoretical side has remained largely the hands the physicists 
but which the work Bragg and Debye has been directed into 
channels importance ‘the chemist and mineralogist— 
the detefmination crystal structure, first the inorganic and 
later the organic and colloidal fields. 

The discovery the electron the carrier negative electricity 
gases Thompson, its identification the atom negative 
electricity, and the determination its charge Millikan were all 
primary importance the chemist and later furnished him for the 
first time with tangible valence link needed bind atoms together 
form stable compounds. 

1896 the search for the spontaneous emission Roentgen rays 
nature, led the mineralogist Becquerel the discovery radio- 
activity. 1897 the two Curies, physicist and chemist, working 
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jointly, discovered and isolated radium polonium and other 
active elements. 1902 Rutherford and Soddy, again 
and chemist collaboration, found the key the entire phenomena 
radioactivity through their brilliantly sustained hypothesis 
atomic disintegration. 1923 the young physicist Mosely 
means x-rays discovered the principle atomic numbers, 
the same year Rutherford means the radioactive alpha 
discovered the minuteness the nucleus the atom, the center 
the microcosmic solar system the atom. This was embodied the 
atomic theory Bohr 1913, which began the heroic era spectros. 
copy the interpretation spectra terms energy charges 
brought about transitions electrons from one orbit 
This paved the way for the electron theory valence simultaneously 
the German physicist Kassel and the American chemist Lewis 
and celebrated little later Langmuir. This all tightened the 
relation the static atom the chemist’s atomic chart periodic 
system the elements dating from two chemists, Mendeleeff 
Luther Meyer the mid-nineteenth century. 

The framework the periodic system was tremendously strength- 
ened fitting the dynamic radioactive atoms through the 
Displacement Law three chemists, Soddy, Fajans, and Russell. 
This solved the difficulty placing the new radioactive ele- 
ments into the twelve places available for them 
system placing more than one them into the same places, 
expressed Soddy’s term isotope define the elements having differ- 
ent atomic species for the same atomic number. The chemical and 
partial physical inseparability such elements had been previously 
discovered the American chemist Boltwood and confirmed 
Soddy. Later the English physicists, Thomson and Astor, found 
that many the ordinary satic elements are also composed several 
isotopic species. Chemists, Harkins the and Bronsted and 
Hervesy Denmark, have accomplished most the separation 
the isotopes mercury and chlorine employing distillation and 
diffusion methods, thus confirming the results the electrical method 
detection. 

While the foundations spectroscopy and spectrum analysis were 
laid the middle the 19th century the German chemist, Rob- 
ert Bunsen, its use chemists and astronomers was confined 
the qualitative detection certain the elementary substances 
der electrical intense thermal excitation until the era the 
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atom. Then the senseless horde lines and series suddenly assumed 
highly important significance. They disclosed the story the or- 
structure the various atoms. Lines long misunderstood 
wrongly attributed hypothetical elements, such coronium 
nebulium, became clearly designated but lines ordinary elements 
unusual thermal stimulation. 

More recently the structure bands has been found charac- 
teristic molecules, and from then the structure the vibrating 
and rotating systems causing them has been attacked. account 
the accuracy and delicacy the absorption band methods, they 
have been used disclose rare isotopes ordinary elements like 
oxygen and nitrogen. The energies dissociation some diatomic 
molecules can measured with more accuracy than was possible 
attain previously. The subject band-spectra opens en- 
tirely new field the chemist. 

Catalysis,.a subject more than 100 years old, has attracted the 
enhanced attention the chemist the 20th century both practi- 
cally and theoretically. The theory not yet state com- 
pletion, though notable progress has been made the study lo- 
calization surface activity the action catalytic poisons and 
promoters and other factors. are still far, however, from 
being able predict, except empirical analogy, what catalyst 
should effective accelerating given reaction. Chemical ac- 
tivation catalytic influence is, however, the most economical 
method producing certain classes reactions and has attained 
tremendous industrial application which still rapidly expanding. 
For example: the synthesis ammonia from hydrogen and atmos- 
nitrogen using fused iron catalyst; the synthesis methyl 
(wood) alcohol from hydrogen and carbon monoxide, using zinc ox- 
catalyst, and the hydrogenation fats and oils, using 
nickel catalyst, and petroleum the cracking process give 
higher yields gasoline, using minute amount iron oxide cata- 
lyst. oxidizing processes the oxidation ammonia nitric acid 
and sulphur dioxide sulphuric acid means platinum may 

the field chemical kinetics, two outstanding problems remain 
ascertain the reaction mechanism and the intermediate short- 
lived products chemical action. The difficulty the 19th century 
kinetics consisted knowing too few possible states explain ob- 
servations. Now the situation reversed. new chemistry and 
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physics have presented many possible states intermediate 
tivation, such ions, electronically excited states, free atoms, free 
radicals, vibrational and rotational states that the chemist 
barrassed with such plethora possibilities that decision 
them must sought the new band spectral methods, which 
fortunately, like most spectroscopic methods, are usually not 
ciently quantitative for the purposes. 

Chemical kinetics under the influence radiative agencies has been 
investigated with vigor which was redoubled the application 
quantum relations photochemical processes Einstein 
Study the kinetics chemical reactions under alpha rays and 
electrical discharge are being pursued the School Chemistry. 
while some the best researches the chemical effects produced 
x-ray have been made recently the notably Stenstrom 
Minnesota and Fricke and Morse Cleveland. 

The application chemistry the biological sciences deserves es- 
pecial consideration undoubtedly representing one of, not the 
greatest ultimate goal the combined efforts organic, physical, 
and colloid chemistry. The gulf which divides chemistry its pres- 
ent state from complete understanding life processes still 
very broad one both sides. The foundations have been laid the 
bridge which one day will span the chasm. the chemical side 
the foundation rests the fundamental principles physical- 
colloid chemistry. For the present status this work can not 
better than cite the excellent work Gortner this 
Outlines which just off the press. 

the foundations the other side, such recent work 
the vitamines and hormones, not prepared speak with au- 
thority. They have met with much popular acclaim and with some 
skeptical criticism. Although the ideas may crude their pres- 
ent state, they least represent the pioneer work the solution 
problems fundamental biological science. 

The relations between chemistry and geology have been continually 
strengthened the progress geochemistry following the principles 
the physical sciences. One the newer links deserves men- 
tioned. the lower end both the uranium and thorium radio- 
active families, the terminal and stable member lead, was first 
suggested the late Prof. Boltwood Yale. Hence lead accumu- 
lates the radioactive minerals and since the rate its accumulation 
known, its amount may used calculate the age 
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mineral and the formation with which associated. This 
method has already been used with marked success the determina- 
tion geological age. The accumulation helium side product 
which also stable but somewhat too easily diffusible, has been used 
for the same purpose. The results from radioactive minerals usually 
indicate age two three times less the same formation than the 
method. Quite recently has been claimed that the low helium 
content rock distinguished from the radioactive minerals free 
from the error diffusion and gives more reliable measure age, 
since helium can collected gas and measured spectroscopically, 
advantage not possessed lead. 

Chemistry and astronomy have exchanged courtesies from the 
earliest times and were often practiced the same devotees. Many 
the astrologers the middle ages were also alchemists. The 
early alchemist recognized his obligations astronomy naming 
the elements for the heavenly bodies and choosing symbols for 
them accordingly. discovery spectroscopy, already 
referred to, was quickly seized the astronomer means ana- 
lyzing the stars, and was used skillfully that now our 
terrestrial elements have been recognized the sun and stars. 
Helium was first discovered the sun’s spectrum the English as- 
tronomer Sir Norman Lockyer, during the total eclipse India, 
1868. the total eclipse the 1928 chemists repaid 
the debt furnishing enough helium enable the largest airship 
carry astronomers safely above the clouds photograph the 
corona which had first been seen years before. 

Meteorites are often eagerly analyzed chemists learn the 
composition worlds beyond our own. The evidence has agreed 
with that the telescopic spectroscope telling that all worlds 
are composed the same stuff. Geological theories the earth’s 
interior have been founded these results. 

Quite recently the atomic weights isotopic elements coming 
the earth meteorites have been found exact agreement 
with those the same terrestrial elements from various localities, 
and hence show the universality the proportions the isotopic 
mixtures, which therefore must have been melted common 
crucible far back the cradle time, else must have reached 
common equilibrium some unknown process. 

most recent times the astronomer, ever hitching his chariot 
the stars, has gone hand hand with physics and relativity 
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realms quite undreamed the 19th century scientists. has 
confirmed Saha’s theory thermal ionization and used 
the temperature the stars. has found new relations between 
their size, mass, age and spectrum, which enable him 
their complete history. has found some old stars composed 
elements stripped their cushioning electrons that they 
collapsed into masses heavy that the density the stellar 
nearly 4000 times that terrestrial lead. The astronomer has 
not hesitated follow Einstein into the conversion matter 
into radiant energy. tells our own sun maintaining 
temperature losing mass the form radiant energy rate 
240,000 tons per minute, faster than water pours over Niagara 
Falls. 

Since 1895 Chemistry has, theory least, been turned inside 
out and upside down. She has been shown that atoms are not really 
atoms, just after she had been able prove they really existed. She 
has lost the laws conservation elements and mass, she has 
gained forty radioactive elements which seemed not fit into the 
sacred periodic system, she then able fit them all doubling 
up, and the same process learns how fit all the puzzling rare 
earths, and straighten out the other old misfits. 

Showing what staunch stuff she was built of, the old ship Chemistry 
sails serenely on. Finally left with only two elements instead 
she still able support her 300,000 compounds just easily 
before and keep making more. spite there being two 
kinds chlorine atoms and eight kinds mercury atoms and there- 
fore sixteen kinds mercury chloride, she finds out that only one 
kind really exists for her and that the analyst can proceed just 
before his determinations chlorine mercury, and that calomel 
can still taken spite its varieties with all the assurance 
the old results. 

the foregoing discussion recent developments the field 
Chemistry, has been assumed that, for the purposes Sigma 
lecture, least, the term development should mainly 
voted new discoveries rather than industrial applications. 
seems for two reasons inappropriate, however, close this 
review without some reference the industrial chemical develop- 
ments further than was made the brief discussion catalytic 
processes. First, because the development 
chemical industry the United States has been one the out- 
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standing results the recent World War. And second, because 
going hand hand with their development, industrial chemical re- 
search has been put plane where takes part original dis- 
coveries well their applications. Prominent among these 
new industries may cited those rayon, lacquers such Duco, 
organic dyes, plastics such Bakelite, and methanol 
synthesis, organic chemicals, antiknock compounds, not mention 
host smaller ones and the important changes and expansion 
the older chemical and allied industries. When rayon competes 
with cotton and when bakelite threatens the finer hard woods 
when lacquer solvents are made the fermentation corn, ap- 
parent that are rapidly passing from the raw material age one 
highly developed industries which chemistry playing 
new and increasingly important part. 
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THE THIRTY-FIRST CONVENTION 


Form 


The thirty-first convention our Society will held 


Tuesday, December 30, with the following program events: 


Amet 
P.M. Meeting the Executive Committee. 
P.M. Business Session the Convention. 


8:30 Ninth Annual Sigma lecture (joint auspices the equiva 
American Association for the Advancement Science 
and Sigma Xi): Lecturer, Dr. Mees, Director 
Research, Eastman Kodak Company. Topic: “The 
Science (Illustrated) 
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Early November, President Stewart issued the following letter 
chapter and club officers: 


November 17, 1930. 
Chapter and Club Presidents and Secretaries: 
course you will agree that your group promotes research and 


Sem 


that the Society national organization becoming increasingly Offi 
more effective. But these conditions are only qualitatively indica- 
tive and not all measure future possibilities. Presumably, (a) 
the healthful way grow considering each opportunity 
arises. Will you not give very thoughtful attention the approach- (b) 
ing annual meeting Cleveland? Enclosed the program. 
desire you select least one delegate who will regard his at- January, 
tendance the convention important, who will constructive (Nom 
his outlook, and who will devote little time Society affairs 

advance that can bring suggestions the Convention. 

would urge careful selection and then that you impress upon 

the delegate the potential responsibility his appointment, 

take the opportunity seriously. CAN contribute the Society. 

Will you not scrutinize your membership for just the man? 

Sincerely yours, 

Stewart, President Since 

+ * * * * * * * reports 
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Formal petitions for charters for chapters: 
University Pittsburgh. 
Harvard University. 
constitution proposed Cornell chapter 


for June, 1930), Article III, Section read fol- 


following, and others, are eligible election mem- 
bers chapter any institution: (a) any person professorial 
equivalent rank the institution who has shown noteworthy 


applied science; (b) any staff member lesser rank, any student 
the institution who, judged his actual work investigation, 


has exhibited aptitude for scientific 


The present reading this section this article follows: 
any professor, instructor, other member the staff the 
institution who has shown noteworthy achievement original 
investigator some branch pure applied science; (b) any stu- 


dent the institution who, judged his actual work investiga- 
tion, has exhibited aptitude for scientific 


Semi-centennial 1936; suggestions sought from delegates. 

Officers’ reports. 

Election officers. 

(a) Member the Executive Committee serve five years, 
succeed Dr. Whitney, whose term expires January, 1931. 

(b) Member the Alumni Committee serve five years, 
succeed Dr. Frederick Utley, Pittsburgh, whose term expires 
January, 1931. 

(Nominations may made chapters direct the national 
secretary who will communicate them the nominating committee 
appointed President Stewart follows: Professor Richtmyer, 
Chatrman. 


New business. 
hoped and earnestly urged that delegates make suggestions and 
recommendations, the floor the convention, regarding the con- 
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Since the issue the September number the QUARTERLY further 
reports from Chapters and Clubs have been received, and the follow- 


ing list lecturers and topics should added the one already pub- 
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MATHEMATICS: 
Fanny Swan, University Alabama, ‘‘Solutions the Cubic Coll 
the Thought 
Jesse May Hoag, University Alabama, Conformal Mapping 
Physical 
PHYSICS: Harvey 
Osgood, University Pittsburgh, and Waves.” Soviet 
Ruark, University Pittsburgh, “Some Recent Developments Georg 
Connect 
Gordon Marsh, University Texas, “Origin and Significance 
Electromotive Force Living Cells.”’ Movem 
Interna 
CHEMISTRY: 
Dr. Charles Herty, New York, and the South.” Some 
Specific Heat Determination.” 
Research.” 
Fertility the Study and Control Cotton Root 
ASTRONOMY: Dean 
Sarah Ella Houghton, University Alabama, Problem 
the Determination the Orbit the Case Binary Stars, 
Given the Law Force.” Brain 
Dr. Humphreys, Weather Bureau, ‘‘Cloud Dr. 
Dr. Frederick Slocum, Wesleyan University, the 
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(including PSYCHOLOGY): 
Bois, University Alabama, Tractus Solitarius and 


Attendant Nuclei the Virginian Opossum 


Bell, University Alabama, the Embryology 


the 

Thoughts Bio-chemical and Bio-physical Interpretations 
Vital 


Physical 


Harvey, University Pittsburgh, Twins and Hered- 


ity. 


Johnson, University Pittsburgh, Eugenic Aspects 


Soviet 


George Baitsell, Yale University, and Repair the 


Connective 


Raymond Wallace, Connecticut Agricultural College, 


Movements the Sensitive Plant Response External and 
Internal Conditions.”’ 


Dodd, University Texas, “Probability—Its Meaning and 


Some 


Williams, University Texas, Heat Resistance Bac- 


terial 


MEDICINE: 


Dr. Boyden, University Alabama, Gall Bladder 
Faradic Stimulation Intestinal 


Dr. Clyde Brooks, University Alabama, Advances the 


Treatment 

Dr. Edward Larson, University Alabama, ‘‘Chemical and Physio- 
logical Studies the Extract the Posterior Lobe the Pituitary 

Dean Veranus Moore, Cornell University, Fever; 
Milk and Meat Borne Disease 

Prof. Howard Liddell, Cornell Medical School, the 

Dr. Hasseltine, Public Health Service, Epidemiology 
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Undulant 

Dr. Barnes, Bureau Animal Industry, Harrisburg, 
Fever Inspection Veterinary Problem.” 

Dr. Williams, College Physicians and Surgeons, 
Medicine and Its Relation Science.”’ 


ENGINEERING: 


Dean George Davis, University Alabama, 
Changes Masonry and Their Effects Design and 
tion Dams.”’ 

and-Sink Data Coal 

Dycke, University Pittsburgh, Pioneer Eng 
ing 


GEOLOGY: 
Cuyler, University Texas, the Little Things 


Prof. Fay Cooper-Cole, University Chicago, Coming 
Man.” 

Dr. Ellsworth Huntington, Yale University, Races Differ. 

Dr. Alls Hrdlicka, National Museum, Man 
and His Development.” 


GENERAL: 

Dr. McClung, University Pennsylvania, University 
and 

Dr. Poteat, Wake Forest College, 

Dr. Merriam, Carnegie Institute, Evolution the 
Individual.”’ 

Dr. Joseph Singewald, Johns Hopkins University, ‘‘Experiences 
South 

Swepson Earle, Conservation Commission, Baltimore, Md., 

Conservation Program the State 
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OFFICIAL ANNOUNCEMENTS 


All insignia the Society are available only through the office 
the national secretary. Orders for these insignia are issued through 
chapter secretaries, and must prepaid. Information 
styles and prices may obtained from chapter secretaries the na. 
tional secretary. 


PRINTED BLANKS 


The General Convention has instructed the secretary forward 


chapters under the following stipulations: 


Society. packages fifty prepaid, advance payment $2.50 


for each package. Please specify carefully whether for active 
associate members. 


Index Cards, for members and associates. Gratis. 


Chapter secretaries are requested fill out these cards carefully 
giving PERMANENT addresses the members, and return the 
national secretary. 


few copies the Quarter Century Record are available $2.50, 
C., each. 


Copies the Constitution are available cents each. 


SIGMA BANNERS 
Chapters may obtain Sigma Banners the following prices: 


Size 5—$ 8.00 
12.00 
20.00 


CHANGES ADDRESS 


All changes address and all other correspondence should 


addressed the secretary Sigma Xi, Edward Ellery, Union Col- 
lege, Schenectady, 
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